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The purposes of this observational pre-post study were twofold: 1- to evaluate psychological 
health in obese patients with ischemic heart disease at admission to cardiac rehabilitation 
(CR) and 2 – to examine the effectiveness of a 4-week CR residential program in improving 
obese patients’ psychological well-being at discharge from CR. A sample of 177 obese patients 
completed the Psychological General Well-Being Inventory (PGWBI) at admission to the CR 
program and at discharge. The equivalence testing method with normative comparisons was 
used to determine the clinical significance of improvements after having established that 
baseline mean scores on the PGWBI scales were significantly lower than normal means. 
Results show that patients scored equally or better than norms on many PGWBI dimensions 
at admission to CR but scored significantly worse on Global Score, Vitality and Self-control. At 
discharge, mean scores that were impaired at baseline returned to normal levels at the more 
conservative equivalence interval. A 4-week CR program was thus effective in improving obese 
patients’ psychological well-being. The equivalence testing method allowed to establish the 
clinical significance of such improvement.
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a high number of acquired co-morbid illnesses have the lower 
scores in QoL measures (Doll et al., 2000; Kushner and Foster, 
2000; Kolotkin et al., 2001).
Recent cross-sectional studies have also shown that higher BMI 
and obesity are associated with lower QoL scores even after adjust-
ing for the presence of heart disease and other chronic illnesses such 
as diabetes (Jia and Lubetkin, 2005; Dennett et al., 2008; Hlatky 
et al., 2010). Furthermore, the few clinical studies that examined 
the effects of CR on obese patients and included a QoL measure 
found significant improvements in many outcomes such as exercise 
capacity, coronary risk factors and also QoL along with noticeable 
weight reductions (Lavie and Milani, 1997; Savage et al., 2002; Yu 
et al., 2003; Gunstad et al., 2007; Lavie et al., 2008).
However, the instruments that were used to evaluate QoL in 
obese patients with heart disease are generic questionnaires such 
as the SF36 (McHorney et al., 1994) and the EQ-5D (www.euroqol.
org). To our knowledge, no study used a disease-specific or obesity-
specific instrument for the evaluation of QoL in such a population 
and no study focused on the QoL psychosocial components.
The aims of this observational study are thus (1) to evaluate 
psychological health in obese patients with ischemic heart disease 
(IHD) at admission to CR and (2) to examine the effectiveness 
of a 4-week CR residential program in improving obese patients’ 
psychological well-being at discharge from CR.
IntroductIon
Obesity increases several coronary risk factors such as hypertension, 
hyperlipidemia, insulin resistance, hypercoagulation, generalized 
inflammatory state and sedentary life style (Savage and Ades, 2006; 
Lavie et al., 2009; Vanhecke et al., 2009). This is why rates of heart 
disease are far greater among overweight and obese individuals than 
in the general population, and nearly 80% of cardiac rehabilitation 
(CR) patients are overweight or obese (Brochu et al., 2000; Bader 
et al., 2001; Sierra-Johnson et al., 2005).
Obesity is also associated with quality of life (QoL) impairment 
(Kushner and Foster, 2000; Kolotkin et al., 2001, 2002). In large 
part, the poorer overall QoL perceived by obese individuals is 
due to worse physical functioning, role limitations due to physical 
problems and bodily pain (Kushner and Foster, 2000). However, 
obesity may create also a psychological burden on the individual, 
impair mental well-being and increase the risk of major psycho-
pathological disorders such as depression (Kushner and Foster, 
2000). Studies suggest that obese women do suffer from mild to 
severe psychological disorders more than obese men as well as 
obese persons who seek weight-loss treatment in comparison with 
obese individuals who do not (Fitzgibbon et al., 1993; Sullivan 
et al., 1993; Carpenter et al., 2000; Fontaine et al., 2000). Moreover, 
it has been observed that obese individuals with higher BMIs, the 
ones seeking surgical weight-loss treatment and the ones with 
Frontiers in Psychology | Psychology for Clinical Settings  August 2010 | Volume 1 | Article 38 | 2
Manzoni et al. Cardiac rehabilitation, obesity and mental health
in accordance with Wardle’s suggestions (Wardle, 2009). Group 
 sessions are weekly scheduled and provide psycho-education about 
psychosocial cardiac risk factors and specific training on assertive, 
motivational, coping and stress management skills according to 
Italian and European guidelines for psychological interventions in 
CR (Sommaruga et al., 2003; Graham et al., 2007).
QoL measurement
The Psychological General Well-Being Inventory (PGWBI) was 
used to measure subjective mental health (Dupuy, 1984). The 
responses to 22 questions are arranged in six subscales: anxiety, 
depressed mood, positive well-being, self-control, general health 
and vitality. Higher scores indicate better health. The question-
naire has already been used in cardiac patients in order to evaluate 
improvement in QoL during 10 years after CABG (Herlitz et al., 
2003). The Italian version of the questionnaire has been recently 
validated and normative values are available to compare individual 
or group data with population norms (Grossi et al., 2002). PGWBI 
was administered by an assistant psychologist at admission and at 
discharge from hospital.
statIstIcaL anaLysIs
Paired samples t-tests were used to statistically determine if patients 
improved from entry to discharge from CR on the Global Score and 
the six subscales of the PGWBI. Equivalence tests were conducted 
using normative comparisons (Kendall et al., 1999; Cribbie and 
Arpin-Cribbie, 2009) to assess the clinical significance of statistically 
significant improvements. More specifically, normative compari-
sons evaluate whether an intervention that has produced a statisti-
cally significant improvement in the outcome has also produced a 
clinically meaningful effect, by determining if the treated group is 
equivalent to a normal comparison group after the intervention. 
The equivalence of the patient and normal comparison groups 
is assessed through equivalence testing, in which the groups are 
declared equivalent if the difference between the means is trivial or, 
more specifically, if the difference between the means falls within an 
equivalence interval (Schuirmann, 1987; Rogers et al., 1993; Seaman 
and Serlin, 1998; Cribbie et al., 2004). An equivalence interval rep-
resents the smallest difference between the means that is considered 
inconsequential within the framework of the study. The normative 
comparisons conducted in this study followed the steps outlined in 
Cribbie and Arpin-Cribbie (2009). Specifically, in order to evalu-
ate the efficacy of the CR program in improving obese patients’ 
mental health, we followed two consecutive steps: (1) we conducted 
a two independent-samples difference-based test, specifically the 
heteroscedastic t-test due to Welch (Welch, 1938), to establish if 
the baseline PGWBI means of the study sample were significantly 
lower than the normal comparison group means; (2) conditional 
on the results of the previous step, we utilized the heteroscedas-
tic, two independent-sample, Schuirmann-Welch equivalence test 
(Gruman et al., 2007) to determine if the PGWBI means of the 
study sample were equivalent to the normal comparison group 
means at discharge. The second step involved only the PGWBI 
scales for which the baseline t-test was statistically significant.
Normal comparisons were conducted for the total study sam-
ple and separately for specific subgroups established by sex, age 
(<55, >55), diabetes status and BMI categories according to the 
materIaLs and methods
study sampLe
We studied data from 175 white inpatients (52 females – 29.7%) 
with obesity and IHD who were referred to residential CR. Obesity 
was defined as body mass index (BMI) ≥30 kg/m2. IHD was defined 
as a history of at least one of the following: myocardial infarction, 
coronary artery by-pass (CABG), coronary angioplasty (PTCA). 
Every patient was in clinically stable conditions at admission to 
hospital and the ones with recent (less than 4 weeks) myocardial 
infarction, CABG or PTCA were not considered in the analysis. 
Time from cardiac disease onset was not recorded in the database 
and no attempt was made to get it from the medical records.
Baseline body weight was measured at admission to CR in the 
morning after overnight fasting and after voiding. Weight was fur-
ther measured weekly and at discharge from CR.
study desIgn
The study has a quasi-experimental pre-post design without control 
group. Patients included in the study were selected according to 
inclusion and exclusion criteria among a large sample of all cardiac 
patients who had completed the 4-week CR residential program 
between March and September 2009. Weight, medical and psy-
chometric data were collected from individual records stored in 
a secured database. All patients gave their informed consent for 
anonymous data analysis and publication at admission to CR.
muLtI-factorIaL cardIac rehabILItatIon program
The multi-factorial CR program that was delivered to the study 
patients has a 4-week time format, involves residential hospital stay 
and consists of the following clinical components:
Physical activity
The physical activity program entails daily sessions (6 days a week) 
of aerobic activity that include 30-min sessions of cycloergometer, 
walking at low speed for about 45 min (3–4 METs) and strength 
exercise. The activity level is checked weekly and the workload is 
redefined on the basis of the attained results. The intensity of the 
program is determined on the basis of the exercise test.
Hypocaloric diet
Diet is assigned by a dietician after a personal interview with the 
patient. The caloric intake is set at approximately 80% of resting 
energy expenditure (REE). Each week, on the basis of the amount 
of weight loss, the diet is checked and adapted. The diet derives 
50% of energy from carbohydrates, 30% from lipids, and 20% from 
proteins. In the study sample, diet therapy provided 1579 Kcal/
day on average.
Brief psychological treatment
Psychological treatment is cognitive-behavioral oriented and 
mainly based on the new cognitive-behavioral approach for the 
treatment of obesity developed by Cooper and Fairburn (Cooper 
and Fairburn, 2001). Psychological sessions are both individual 
and group-based. The individual work consists in bi-weekly psy-
chological consultations that address the individual’s specific 
areas of vulnerability. Indeed, individual treatments are empiri-
cally supported and highly fitted on each patients’ personal needs 
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η2 = 0.298, and Vitality, t (174) = 9.47, p < 0.001, η2 = 0.340. There 
was no significant improvement in general health, t (174) = 1.14, 
p = 0.257, η2 = 0.007.
cLInIcaL sIgnIfIcance testIng
Equivalence testing was not conducted for the Anxiety, Depression, 
Positive well-being and General health scales because the study 
sample had better or similar baseline mean scores in comparison 
with the normative population. On Global score, Self-control and 
Vitality patients scored significantly worse than norms at baseline, 
although sample means were equivalent to normal means at dis-
charge at even the most conservative equivalence interval (0.5 SD), 
which can be described as “definitive equivalence”.
subgroups resuLts
The normative comparison results for the subgroups (male/female, 
younger/older, diabetics/non-diabetics and obesity classes) are pre-
sented in Table 3. In instances where patients scored similarly or 
better than norms at baseline, data were omitted from the table but 
may be obtained by contacting the first author. Specifically, male 
patients scored statistically higher than the male norms on Anxiety 
and Positive well-being, while females scored higher than the respec-
tive normative comparison group on Anxiety. Further, females were 
not statistically different from to the normative group on Depression 
(p = 0.128) and Positive well-being (p = 0.311). Younger patients 
international classification of obesity (Class I = BMI 30–34.9; 
Class II = BMI 35–39.9 and Class III = BMI ≥ 40). With respect 
to gender and age, separate normative data are available. In par-
ticular, normative data for the younger (<55) and older (>55) age 
groups was established by computing weighted averages from the 
specific age categories reported in the PGWBI manual (Grossi 
et al., 2002). Declarations of equivalence were made at the 0.5, 
1.0 and 1.5 standard deviations levels (of the normal comparison 
group), which can be labeled “definitive equivalence”, “probable 
equivalence” and “potential equivalence”, respectively (Cribbie and 
Arpin-Cribbie, 2009).
The baseline and discharge distributions of the PGWBI sub-
scales were slightly negatively skewed, although no actions (e.g., 
transformations) were performed because this would render the 
comparisons with the normal group data meaningless.
resuLts
Baseline demographic and medical characteristics are shown in 
Table 1. Males and females were almost equally represented in the 
sample and half of the patients had diabetes. Furthermore, BMIs 
spanned from the lower bound of the first obesity class (BMI = 30) 
to the third class with patients filling each category in similar pro-
portions. However, two cases were removed from analyses because 
they had extreme scores (standard normal [z] scores greater than 3 
in absolute value) on multiple subscales of the PGWBI. Hence, the 
total sample size for the analyses reduced to 175 patients.
baseLIne comparIsons wIth norms
The study sample had similar or better mean scores compared 
with the normative population means in most of the PGWBI 
scales: Anxiety, Depression, Positive well-being and General health. 
However, on the Global score, Self-control and Vitality patients had 
significantly lower mean scores that norms (Table 2).
wIthIn-group changes
The results of the paired samples t-tests show that patients had 
statistically significant improvements from baseline to discharge 
from CR on the PGWBI Global Score, t (174) = 10.38, p < 0.001, 
η2 = 0.382, Anxiety, t (174) = 7.65, p < 0.001, η2 = 0.252, Depression, 
t (174) = 3.71, p < 0.001, η2 = 0.073, Self-control, t (174) = 4.65, 
p < 0.001, η2 = 0.111, Positive well-being, t (174) = 8.59, p < 0.001, 
Table 1 | Demographic and medical characteristics.
Baseline data Total (N = 177)
Females 52 (29.7%)
Age (years)* 60.7 ± 9.9 (range 26–85)
Diabetes 76 (42.9%)
Weight (Kg)* 104.2 ± 22.2 (range 66.7–166.2)
BMI* 38.1 ± 7.2 (range 30.4–64)
Obesity I 51 (28.8%)
Obesity II 57 (32,2%)
Obesity III 69 (39%)
*Data are given as means (SD). Obesity I = BMI 30–34.9; Obesity II = BMI 
35–39.9; Obesity III = BMI ≥ 40.
Table 2 | Normative comparisons for all data (N = 175) for the PGWBI scales.
Scale Entry mean (SD) Discharge mean (SD) Normal mean (SD)  Entry comparisons Equivalence interval
     5SD 1SD 1.5SD
Total 73.01 (16.64) 83.19 (13.18) 78.00 (17.89) p< 0.001 E E E
Anxiety 17.98 (4.64) 20.41 (3.71) 17.30 (4.96) N/A N/A N/A N/A
Depression 12.08 (2.59) 12.74 (1.96) 12.40 (2.62) p = 0.065 N/A N/A N/A
Positive well-being 12.22 (3.95) 14.28 (3.25) 11.80 (4.02) N/A N/A N/A N/A
Self-control 11.19 (3.21) 12.23 (2.40) 11.80 (2.69) p = 0.009 E E E
General health 9.93 (3.33) 10.23 (2.60) 11.10 (3.07) N/A N/A N/A N/A
Vitality 11.06 (3.68) 13.46 (3.20) 13.40 (4.00) p< 0.001 E E E
SD, standard deviation; N/A, not applicable because there was no significant change from entry to discharge, or because the entry score for the patient population 
was not different from, or exceeded, that of the normative population; E, patient and normative populations were equivalent at this interval.
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positive well-being (p = 0.098). Class II patients scored higher than 
the total normative population on Anxiety and Positive well-be-
ing, and were not statistically different from norms on Depression 
(p = 0.500) and Self-control (p = 0.123). Finally, class III patients 
scored higher than the total normative population on Anxiety and 
Positive well-being, and were not statistically different from norms 
on Self-control (p = 0.304).
At discharge, in instances where subgroups had statistically lower 
mean scores that norms, male and female patients were both found 
to be equivalent to their age-matched normative groups on Global 
score, Self-control and Vitality (all at the most conservative 0.5 
SD interval), and male patients were also found to be equivalent 
to the respective normative group on depression (0.5 SD inter-
val). Both the younger and older patients were equivalent to their 
(<55-years old) scored higher than the age-matched normative 
group on Anxiety and Positive well-being, and were not statisti-
cally different from norms on Depression (p = 0.077). Older patients 
scored higher than the age-matched normative group on Anxiety, 
Depression and Positive well-being, and were not statistically dif-
ferent from norms on the Global score (p = 0.500) and Self-control 
(p = 0.332). Both non-diabetics and diabetics scored statistically 
higher than the total normative population on Anxiety and Positive 
well-being, and were not statistically different from norms on 
depression (p = 0.111 and p = 0.165 respectively). Diabetics were not 
statistically different from norms also on self-control (p = 0.078).
With respect to obesity classes, mildly obese patients scored 
higher than the total normative population on Anxiety and were 
not statistically different from norms on Depression (p = 0.279) and 
Table 3 | Normative comparisons for subgroups of the patient data for the subscales of the PGWBI.
Subscale Pretest mean (SD) Discharge mean (SD) Normal mean (SD) Entry comparison Equivalence interval
     .5SD 1SD 1.5SD
MalES (N = 123, NorMaTIvE N = 543)
Total 75.29 (16.61) 85.17 (12.87) 81.40 (15.89) p< 0.001 E E E
Depression 12.30 (2.55) 13.05 (1.88) 12.80 (2.29) p = 0.023 E E E
Self-control 11.41 (3.17) 12.38 (2.41) 12.10 (2.49) p = 0.013 E E E
Vitality 11.59 (3.65) 13.80 (3.24) 14.20 (3.51) p< 0.001 E E E
FEMalES (N = 52, NorMaTIvE N = 586)
Total 67.60 (15.55) 78.52 (12.84) 74.80 (19.03) p = 0.001 E E E
Self-control 10.65 (3.27) 11.87 (2.36) 11.50 (2.88) p = 0.037 E E E
Vitality 9.81 (3.49) 12.63 (2.96) 12.70 (4.27) p< 0.001 E E E
aGE  55 (N = 41, NorMaTIvE N = 468)
Total 71.07 (16.60) 82.54 (13.53) 78.28 (15.72) p = 0.005 NE E E
Self-control 11.10 (3.02) 12.20 (2.39) 11.93 (2.47) p = 0.030 E E E
Vitality 9.78 (3.66) 13.66 (3.33) 13.57 (3.55) p< 0.001 E E E
aGE  55 (N = 134, NorMaTIvE N = 357)
Vitality 11.45 (3.61) 13.40 (3.17) 12.62 (4.37) p = 0.001 E E E
NoN-DIaBETIcS* (N = 99)
Total 73.01 (16.32) 83.64 (13.00) 78.00 (17.89) p = 0.002 E E E
Self-control 11.15 (3.11) 12.28 (2.36) 11.80 (2.69) p = 0.023 E E E
Vitality 10.97 (3.86) 13.62 (3.23) 13.40 (4.00) p< 0.001 E E E
DIaBETIcS* (N = 76)
Total 73.00 (17.16) 82.62 (13.48) 78.00 (17.89) p = 0.008 E E E
Vitality 11.17 (3.46) 13.25 (3.16) 13.40 (4.00) p< 0.001 E E E
oBESITy I* (N = 49)
Total 71.35 (18.90) 82.02 (14.89) 78.00 (17.89) p = 0.010 E E E
Self-control 10.43 (3.79) 11.55 (2.41) 11.80 (2.69) p = 0.008 E E E
Vitality 11.63 (3.67) 13.55 (3.32) 13.40 (4.00) p = 0.001  E E E
oBESITy II* (N = 67)
Total 74.48 (14.90) 83.06 (13.37) 78.00 (17.89) p = 0.034 E E E
Vitality 11.63 (3.67) 13.55 (3.32) 13.40 (4.00) p< 0.001 E E E
oBESITy III* (N = 59)
Total 72.71 (16.66) 84.32 (11.48) 78.00 (17.89) p = 0. 010 NE E E
Depression 11.63 (3.02) 12.78 (1.78) 12.40 (2.62) p = 0.030 E E E
Vitality 10.66 (3.90) 13.47 (3.12) 13.40 (4.00) p< 0.001 E E E
SD, standard deviation; E, patient and normative populations were equivalent at this interval; NE, patient and normative populations were not equivalent at this 
interval; *, total normative population data used because subgroup normative data not available.
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in all the PGWBI scales but General Health. However, General 
Health was not significantly impaired at baseline and remained 
stable at discharge.
Equivalence testing with normative comparisons was used to 
evaluate whether the 4-week CR program was effective in improv-
ing impaired PGWBI dimensions to normal levels. Results show 
that patients’ mean scores on the PGWBI scales that were impaired 
at baseline in comparison to norms (Global score, Self-control and 
Vitality) were equivalent to normal means at discharge form CR 
at the most conservative equivalence interval (0.5 SD), which can 
be described as “definitive equivalence”. Even at subgroups level, 
the PGWBI scales that resulted impaired at baseline significantly 
improved to normal scores at the end of the CR program.
Over the past decade, evaluation of QoL has become an essential 
clinical and research outcome measurement in CR (McGee et al., 
1999) as well as in other clinical interventions such as weight-loss 
treatment (Kushner and Foster, 2000). To our knowledge, this is the 
first study that used the PGWBI to assess the effectiveness of CR on 
obese patients with IHD. Most of previous studies utilized the SF36, 
a generic QoL questionnaire that covers psychological and emo-
tional distress poorly, and does not consider the positive dimensions 
of QoL (Hevey et al., 2004). On the contrary, the PGWBI is a specific 
measure of psychological and emotional variables correlated to QoL 
and covers both positive and negative dimensions.
Returning patients to equivalency with a normal population is 
one of the most important goals of many interventions, including 
this one, and thus these analyses provided a valuable method for 
assessing the objectives of the study. One limitation of the use of 
normative equivalence testing with this data is that the patients 
scored similarly (or even better) than the normal comparison group 
on many PGWBI dimensions at the point of entry into the CR 
program. This not only limits the amount of improvement that 
can be expected on these variables, but also renders the normative 
comparisons meaningless because if the patients are not different 
from the normal comparison group at baseline then it does not make 
much sense to see if they are equivalent to the normal comparison 
group at discharge. However, the normative comparisons did allow 
for valuable assessment of the effectiveness of the CR program on 
many PGWBI dimensions in which the patients did score signifi-
cantly worse than the normal comparison group at baseline.
 respective normative groups on vitality at discharge from CR, and 
the younger subgroup was also equivalent to the respective norma-
tive group on Global score (1 SD interval) and Self-control (0.5 SD 
interval). With respect to diabetics versus non-diabetics, both were 
equivalent to norms on Global score and Vitality at discharge, and 
the non-diabetic group was also equivalent to the total normative 
population on Self-control (0.5 SD interval). Finally, each of the 
BMI categories was equivalent to the total normative population 
on Global score (Class I and II at the 0.5 SD interval and Class III at 
the 1 SD interval) and vitality at discharge (0.5 SD interval), while 
Obesity I patients were also equivalent to norms on self-control 
(0.5 SD interval) and Obesity III patients were equivalent to norms 
on depression (0.5 SD interval).
dIscussIon
In this observational study, we evaluated psychological and emo-
tional health in a sample of obese patients with heart disease at 
admission to a 4-week residential CR program and determined 
the clinical significance of psychological and emotional health 
improvement at discharge from hospital. We hypothesized that 
obese patients with heart disease referred to CR have lower scores 
in a measure of QoL, i.e., the Psychological General Well-Being 
Inventory-PGWBI, compared with norms and that CR is effective 
in improving mental health to normal levels.
Results reveal that obese patients had similar or even better 
mean scores than norms on most of the PGWBI scales at admis-
sion to CR. However, Global score, Self-control and Vitality were 
significantly impaired in the study sample. On average, our patients 
were not suffering from emotional distress at admission to CR 
but were mainly experiencing feelings of tiredness, exhaustion, 
listlessness, low self-efficacy and general psychological distress. 
Global score and Vitality were significantly impaired even in all 
subgroups (males, females, younger and older patients, diabetics 
and non-diabetics, and all the obesity classes), while only males 
and obesity class III patients had lower mean scores on Depression 
at admission to CR.
All the PGWBI dimensions that were impaired at baseline signif-
icantly improved at the end of the CR program and even some of the 
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